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DEVICE FOR READING A BARCODE 



Tlib pieT5 ^f=»fe — invention rolatec to q device and — 

method for reading barcodes' on objects, such as for > 
instance articles in a shop. Such devices or scanners pan 
be divided into' two types . The first type is a so-ca.24ed 
5 f ixed scanner which is disposed at a fixed locati<5n , for 
instance in or on a counter of a shop, whereip^he 
ob j ects for scanning are moved by hand alo^fg the front of 
the scanner by an individual . These fixed scanners are 
used particularly for small obj ect.s'^hich can be readily 

10 picked up and moved over the sjzranner by an individual. A 
second type is a hand scap^rfer which is carried in the 
hand of the individu^J^^r operator in the direction of 
the barcode on tj^^'^^ relevant article , whereafter the 
barcode is r^^^ . These hand scanners are used 

15 part icuLarfly in the case of large or heavy objects which 
are ^arwcward if not impossible to pick up by hand and move 
i^ ^ng the front — — trh% — scanner 

In many cases, such as for instance in the case 
of DIY shops where not only small objects such as nails 

20 and the like but also large and heavy objects such as 
doors and the like have to be scanned, scanners of both 
types are required. 

Scanners are known which combine these two 
types in one apparatus. When functioning as fixed 

25 scanners, however, these scanners must be placed in 

separate holders, which entails drawbacks in respect of 
ut il ity and ease of operat ion . These known scanners 
moreover have such large dimensions that they cannot 
easily be grasped in one hand without additional 

30 measures, which makes them difficult to use as hand 
scanner . 

- An - objoot of — the prQacnt — inv ' mta^^gxL^ — ' 

obviate the above stated,.jd£ewl5acks ~. The present invention 
there f or epj::-(^^Hra^es'a device for scanning and/ or 
3 5 .pe^rdgnizing one or more barcodes , comprising : 
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light ; 

- a rotatable polygonal mirror for reflating 
the transmitted laser light; 

5 - a number of fixedly disposed ^>3^t mirrors for 

reflecting laser light; 

- a pick-up element f or>>jJlcking up laser light 
scattered by a barcode; 

- a compact ho^^^ng in which the laser light 
10 source , the polygona>^irror , the flat mirrors and the 

pick-up element j^xe: arranged, which compact housing is 
cons truct ed,.f^om a substantially flat bottom side^ a top 
side andx^anding walls arranged therebetween and wherein 
the j^ristance between the standing walls amounts to 3-14 



15 



By providing the housing with a flat underside 
it can be placed in simple manner during use as a fixed 
scanner at a random position on a counter by an operator 
without a holder or the like being required. The housing 

20 moreover has such small dimensions in the longitudinal 
direction that it can be grasped easily with one hand to 
simplify use of the -scanner as hand scanner. 

When used as fixed scanner the device operates 
in the manner of a so-called omnidirectional scanner, 

25 i.e. scan lines are written at various angles in order to 
make the chance of recognition of a barcode moved along 
the scanner as large as possible at al 1 angles . During 
use as hand scanner however, the device often operates 
preferably in a unidirectional scanning mode, i.e. scan 

3 0 lines are written running substantially in one direction 
for scanning the barcode in one direction. This increases 
the selectivity in recognition of barcodes, since 
substantially only one barcode running parallel to the 
scanning direction is recognized , while unintentional 

35 recognition of other barcodes is avoided. This increased 
selectivity is particularly important in the case where 
barcodes placed at a short mutual distance must be 
recognized. In some cases the omnidirectional scanning 



wo 00/16237 PCT/NL99/00565 

3 

mode is however still preferred during the use as hand 
scanner . 

For an omnidirectional scanning mode as many 
scan lines as possible must be written at as many angles 
5 as possible, so that all fixedly disposed flat mirrors 
are used to reflect the laser light coming from the 
polygonal mirror. In the unidirectional scanning mode 
laser light has only to be reflected by one of the flat 
mirrors, so that scan lines are written substantially in 
10 one direction. When the rotatable polygonal mirror is 

positioned such that laser light reflected thereby would 
fall onto another fixedly disposed flat mirror, the laser 
light source must therefore be switched off. The laser 
light source will therefore have to be switched off and 
15 on depending on the position of the rotatable polygonal 
mirror during the rotation. According to a preferred 
embodiment of the invention the device therefore 
comprises : 

- position determining means arranged in the 
20 housing for determining the position of the rotatable 

polygonal mirror; 

- control means which are connected to the 
position determining means and the laser light source and 
which switch the laser light source on or off depending 

25 on the position of the rotatable polygonal mirror. 

The position determining means preferably 

comprise : 

- sensor means which detect laser light 
reflected from the polygonal mirror; 

3Q - rotation speed determining means which 

determine the rotation speed of the rotatable polygonal 
mirror . 

By detecting laser light reflected from the 
polygonal mirror using sensors and by also determining 
3 5 the rotation speed of the rotatable polygonal mirror at 
that moment, the position of the polygonal mirror can be 
determined in simple and precise manner, this being 



wo 00/1 6237 PCT/NL99/00565 

4 

necessary for switching the laser light source on and 
off. 

In a preferred embodiment of the invention the 
device also comprises a mirror arranged in the housing 
and foldable between two positions, in the first position 
of which a first mirror surface reflects the laser light 
incident thereon and in the second position of which a 
second mirror surface reflects the laser light incident 
thereon. The first mirror surface preferably has a 
substantially flat surface and the second mirror surface 
preferably has a surface which is substantially concave 
in one direction . This has the advantage that in an 
omnidirectional scanning mode a mirror surface suitable 
for this purpose, preferably a flat surface, reflects the 
laser light, while in the unidirectional scanning mode 
another surface suitable for this scanning mode reflects 
the laser light, i.e. in this case a concave surface. Due 
to the concave surface in the second position of the 
foldable mirror the beams of laser light coming from the 
different surfaces of the rotatable polygonal mirror are 
converged to form a beam with an average intensity which 
is a maximum of four times greater. A sharp scan line of 
high intensity hereby results, which improves the 
operation of the device as hand scanner. An additional 
advantage is that such a scan line can be more easily 
discerned visually by an individual operating the 
scanner . 

According to a preferred embodiment of the 
invention the device also comprises: 

- folding means arranged in the housing which 
are connected to the foldable mirror and fold it between 
the two positions; 

- operating means arranged partially inside and 
partially outside the housing which are connected to the 
folding means. The folding means and operating means 
provide in this preferred embodiment a simple switching 
between the first and second position of the foldable 
mirror and therefore between the omnidirectional and 
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unidirectional scanning mode of the scanner. This has the 
further advantage that an operator can operate the 
operating means for switch-over between the 
omnidirectional and unidirectional scanning mode in 
5 simple manner^ for instance by pressing with a finger on 
the operating means protruding outside the housing. 

The operating means are preferably arranged on 
the underside of the housing so as to ensure that when 
the housing is set down with the underside thereof the 
10 omnidirectional scanning mode is chosen or when the 

housing is picked up the unidirectional scanning mode is 



chosen . 

In a further preferred embodiment of the 
13 invention the folding means comprise an electric motor 

15 and the operating means a switch for switching the 
a electric motor on and off. 

According to a further preferred embodiment the 
le, operating means comprise an operating member protruding 

y partially through a guide opening into the housing, 

X 20 wherein the operating member can be guided into the 

housing whereby the folding means carry the foldable 
mirror into the first position and wherein the operating 
member can be guided partially out of the housing by 
spring means arranged in the housing, whereby the folding 
25 means carry the foldable mirror into the second position. 
This has the advantage that when the housing is set down 
and picked up the foldable mirror is folded between the 
first and second position, respectively corresponding 
with the omnidirectional scanning mode and the 
30 unidirectional scanning mode, in wholly mechanical manner 
and without an operator him/herself having to take any 
action. 

According to a further preferred embodiment of 
the invention the operating member is provided with 
3 5 locking means for locking the operating member with the 
foldable mirror in the first position. This has the 
advantage that when the housing is picked up and the 
scanner therefore serves as hand scanner, the operating 
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member can nevertheless be fixed in a position such that 
the scanner operates in the omnidirectional scanning 
mode. In such a case an operator does not have to keep 
his finger pressed continuously on the operating member. 

According to a further embodiment of the 
invention the rotatable polygonal mirror comprises a 
central part and mirror surfaces standing from a first 
side thereof and the mirror is provided on the other side 
with receiving means which receive a drive shaft for 
rotating driving of the rotatable polygonal mirror. This 
embodiment obviates the drawback which occurs during 
manufacture of known polygonal mirrors, wherein due to 
the presence of a relatively large number of small parts 
for receiving the drive shaft there occurs too little 
discharge of heat during the manufacturing process and 
the mirror surfaces of the polygonal mirror are therefore 
deformed. 

According to another aspect of the invention a 
device is provided for scanning and/or recognizing one or 
more barcodes, which comprises a housing in which are 
arranged: 

- a laser light source for transmitting laser 

light ; 

- a rotatable polygonal mirror for reflecting 
the transmitted laser light; 

- a number of fixedly disposed flat mirrors for 
reflecting laser light; 

- a pick-up element for picking up laser light 
scattered by a barcode; 

- drive means for driving a rotating support 
member, wherein the polygonal mirror is placed with the 
outer ends thereof on the rotating support member. 

By placing the polygonal mirror with its ends 
on a rotating support member a drive shaft as used in the 
known scanning devices can be dispensed with, which not 
only simplifies the construction of the polygonal mirror 
but also provides a weight advantage, whereby a lighter 
drive motor can be used. Higher rotation speeds are 
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moreover possible with such a polygonal mirror, which 
increases the number of scan lines written per time unit 
and therefore the chance of recognition of a barcode. In 
addition, such a lighter motor uses less energy. Also 
5 obviated is the drawback which occurs during manufacture 
of the known polygonal mirrors, wherein due to the 
presence of a relatively large number of small parts for 
receiving the drive shaft there occurs too little 
discharge of heat during the manufacturing process and 

10 the mirror surfaces of the polygonal mirror are therefore 
deformed to some extent. Owing to the simplified 
construction of the polygonal mirror heat can be 
discharged more effectively during the manufacture 
thereof, whereby the mirror surfaces display a greater 

15 flatness relative to the mirror surfaces of the known 
polygonal mirrors . 

According to a further preferred embodiment of 
the invention the ends of the polygonal mirror are fixed 
at least partially to the rotating support member, 

20 wherein double-sided tape provided with adhesive means is 
preferably arranged between the ends of the polygonal 
mirror and the rotating support member. The polygonal 
mirror can hereby be fixed in simple manner to the 
rotating support member . 

25 According to a preferred embodiment of the 

invention the ends of the polygonal mirror are provided 
with centering pins which engage round or in the rotating 
support member and which centre the polygonal mirror 
relative to drive means. By centering the polygonal 

30 mirror with said centering pins a separate balancing step 
is no longer required during assembly of the scanner. 

According to a further preferred embodiment of 
the invention a protruding gripping component is fixed to 
the polygonal mirror, so that the mirror can be arranged 

3 5 on the support member and removed from the support member 
in simple manner and without contacting the mirror 
surfaces thereof, which would reduce the quality thereof. 
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According to a further preferred embodiment of 
the invention the height -width ratio of the polygonal 
mirror has a value of about 1 or higher. Known polygonal 
mirrors have a width which is greater than their height. 
However, by giving the mirror surfaces a height which is 
greater than their width the air resistance of the 
polygonal mirror can be reduced during rotation and the 
adjustment in height direction of the laser light source 
is less critical so that the positioning thereof need 
only be adjusted in width direction. 

According to a further preferred embodiment of 
the invention a laser light source adjusting member is 
fixed to the laser light source, which positions the 
laser light source in only the width direction. 

According to a further preferred embodiment of 
the invention the rotatable polygonal mirror is arranged 
in the vicinity of a first corner of the housing -and the 
fixedly disposed flat mirrors and/or the foldable mirror 
are arranged in the vicinity of an opposite corner of the 
housing. Such an asymmetrical arrangement of the 
polygonal mirror on the one side and the fixed mirrors 
and/or the foldable mirror on the other results in a 
space-saving inside the housing of the device such that 
it can take an even narrower form. 

Further details, advantages and features of the 
present invention will be elucidated in the following 
description and with reference to the annexed figures, in 
which : 

- figure 1 shows a view of a preferred 
embodiment of the scanner according to the present 
invention ; 

- figure 2 shows a view of a preferred 
embodiment of the scanner of figure 1, which is provided 
with a protective holder; 

- figure 3 is a partly cut-away perspective 
view of a preferred embodiment of the scanner with the 
mirror folded open; 
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- figure 4 shows in schematic manner a scanner 
with the associated pattern of scan lines; 

-figure 5 is a partly cut-away perspective 
view of a preferred embodiment of the scanner with folded 
mirror ; 

- figure 6 is a schematic view of a preferred 
embodiment of a scanner with the mirror folded shut; and 

- figure 7 shows a perspective view of an 
alternative embodiment of the rotatable polygonal mirror; 
and 

- figure 8 shows a cross - sect ion of the polygon 
of figures 3, 4 and 5. 

The scanner of figures 1-6 comprises a housing 
provided with a flat bottom 2, a standing front wall 1, a 
standing rear wall 8, two standing side walls 3 and a top 
wall 4. Arranged in front wall 1 is a window 5 through 
which laser light exits and enters. In figure 1 the 
scanner is set down with its flat bottom 2 on a counter . 
or table T of a shop and in this position the scanner 
functions as so-called fixed scanner, wherein the 
barcodes of the articles for recognizing are moved past 
window 5 by an operator (not shown) . A beam of laser 
light herein exits through window 5. The laser light 
scattered by a barcode on an article subsequently re- 
enters the scanner via window 5 and is received there by 
a .receiver 49 via a collector lens 50 and_ then processed, 
wherein the read barcode is decoded. 

The scanner according to figure 1 is shown in 
figure 2, wherein however it is provided on the outside 
of the housing 1, 2, 3, 4, 8 with a protective holder 6, 
preferably manufactured from a resilient material such as 
for instance an elastic plastic, rubber or the like. In 
addition to having a protective function, this holder 
also has the function of facilitating gripping of the 
holder with a hand of an operator. Provided for this 
purpose in holder 6 are a number of grooves 7 in which 
the fingers of the hand can rest. 
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Figure 3 shows a cut-away view of the scanner. 
A laser light source 10 transmits a beam of laser light 
or laser beam (indicated with an arrow) which 
subsequently falls via an adjustable mirror 11 and a 
mirror 13 onto a rotating polygonal mirror or polygon 14. 
Polygon 14 is constructed in this embodiment from four 
specular surfaces which are each directed at a different 
angle relative to the rotation axis. Polygons with fewer 
or more surfaces are however also possible. Laser light 
beams which are incident upon the mirror surfaces of 
polygon 14 are therefore reflected in different ways 
depending on the angle between the relevant mirror 
surface and the vertical. 

Polygon 14 is arranged on a rotating disc 16 
which is rotated by a drive motor 15. This mo-tor causes 
polygon 14 to rotate at a determined rotation speed, 
wherein the rotation speed lies in the range of 10 to 
10,000 revolutions per minute, such as for instance 3,000 
revolutions per minute. The laser light reflected from a 
random mirror surface of polygon 14 is directed onto one 
of the mirrors 19-22, depending on the positioning of the 
polygon. Mirrors 19, 20 and 21 are flat mirrors and 
arranged fixedly in the housing of the scanner. In the 
position of figure 3 mirror 22 is likewise directed with 
a flat side toward the polygon and will therefore 
function similarly to any of the mirrors 19, 20 or 21. 
After reflection against a mirror (19-22) the light beam 
exits from the transparent window 5 of the scanner in the 
direction of a possible article for scanning. 

Figure 4 shows the scan pattern on the window 5 
and at three different distances from window 5. When 
polygon 14 rotates in clockwise direction, the laser 
light from a first mirror surface of the polygon will 
first impinge on the flat side of mirror 22 whereby a 
scan line 51 is written. The laser beam then impinges on 
mirror 21 whereby line 52 is written. As the polygon is 
further rotated, scan lines 53 and 54 are then written 
via mirrors 20 and 19. The laser light beam coming from 
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the laser beam source is subsequently reflected by a 
following mirror surface of polygon 14, which mirror 
surface in this case lies at a greater angle relative to 
the vertical. Scan lines 61, 62, 63 and 64 are hereby 
written by respective mirrors 22, 21, 20 and 19 and scan 
lines 71-74 and 81-84 are written in the case of the 
subsequent mirror surfaces of the polygon. In^ the shown 
embodiment with four mirrors 19-22 and four mirror 
surfaces of polygon 14 a total of 4 x 4 = 16 scan lines 
are therefore written. The pattern of scan lines is such 
that the scanner will recognize a passing barcode in as 
many directions as .possible (omnidirectional scan line 
pattern) . 

During use as hand scanner, such an 
omnidirectional scanning miode is however not desirable. 
The scanner is in this case carried manually by the 
operator to the barcode on the object for scanning and 
aligned relative thereto. When for instance the scanner 
is aligned such that a barcode for recognizing is 
positioned in front of window 5 in the width direction of 
the scanner, only scan lines 52, 62, 72 and 82 are 
required for recognition of the barcode. The other scan 
lines are in this case superfluous and can even result in 
erroneous decoding of the barcodes, particularly in the 
case that barcodes are situated at a short mutual 
distance. The barcodes are situated at a short mutual 
distance when barcodes are for instance arranged on the 
spines of a stack of books . When the scanner is moved in 
the direction of the stack of books, it is in some cases 
not possible for the operator to find out which of the 
books has been scanned due to the spatial distribution of 
the scan lines . 

For a unidirectional scanning mode, only the 
scan lines 52, 62, 72 and 82 have to be written in this 
embodiment which occur as a result of reflection against 
a mirror surface at the location of mirror 21. When the 
polygon is directed such that the laser beam would fall 
onto the other mirrors 19, 20 or 22, no scan line should 
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be written and the laser light source must therefore be 
switched off. For this purpose a sensor 60 is arranged in 
an opening in mirror 22 which detects the passage of a 
laser beam and the point in time at which this occurs. It 
is not only possible hereby to determine the rotation 
speed of the polygon but; in co-action with sensor 50, it 
is also possible to determine the exact position of 
polygon 14 at all times. Depending on the position of 
polygon 14, control electronics (not shown) switch laser 
light source 10 on or off. 

In order to further limit the spatial 
distribution of the remaining scan lines 52, 62, 72 and 
82 the mirror 22 is embodied for folding between two 
positions. Figure 3 shows the folded-open position in 
which the mirror surface directed towards polygon 14 is 
substantially flat. Figure 5 shows the folded-over 
position wherein mirror 22 is rotated around a shaft 23 
which is fixed in an upright 40 and to the bottom 8 of 
the scanner. As alternative to upright 40, an injection 
moulded component can be provided in corresponding manner 
on rear wall 8. The concave second surface 41 on the rear 
of foldable mirror 22 is in this situation directed 
toward polygon 14 instead of the flat first mirror 
surface of mirror 21. 

Figure 6 shows how the laser beams run when 
they impinge upon the concave surface of mirror 22. This 
shows that a laser beam 52, 62, 72 and 82 is transmitted 
four times in succession, corresponding with the number 
of mirror surfaces of polygon 14, wherein laser beams 52, 
62, 72 and 82 are focussed such that at some distance 
above the window of scanner 4 they form scan lines 
substantially falling one over another. Instead of four 
parallel lines written at a distance from each other, 
four parallel lines are in this case written falling one 
over another, whereby taken on average through time a 
line having a four times greater intensity is written. A 
line is therefore written four times more often, which 
increases the chance of striking and recognizing a 
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barcode. An additional advantage is that such a scan line 
can be more easily discerned visually by an individual 
operating the scanner. 

Folding of mirror 22 takes place in the 
following manner. In the position of the scanner shown in 
figure 1, i.e. generally the omnidirectional position, 
the scanner is placed with the bottom 2 of the housing on 
the checkout T. The outer end 35 of an operating 
component 33, which is guidable in a guide opening 34 in 
the bottom 2 of the housing, is hereby pressed in so far 
counter to the pressure of a pressure spring 36 fixed to 
operating component 33 and a side wall 3 of the housing 
that the outer end 3 5 is situated in one line with the 
underside of bottom 2. Mounted on operating component 33 
is an arm. 3 2 which has a hook shape 3 7 on its opposite 
end. The hook shape 37 engages onto a pin 31 of a 
coupling piece 26, which coupling piece 26 is rotatable 
-around a shaft 27 arranged on the rear side 8 of the 
housing. Coupling piece 26 is pulled by a - draw spring 28 
which is attached on one side to a fixing pin 29 mounted 
on the rear side 8 of the housing and which is fixed on 
the other side to a fixing pin 30 connected to coupling 
piece 26. The draw spring serves to rotate coupling piece 
26 until it is caught behind hook shape 37 of arm 32. Via 
a gear rack 25 mounted on coupling piece 26 and a toothed 
wheel 24 mounted on said shaft 23, this rotation movement 
is converted into a rotation movement of shaft 23, 
whereby the foldable mirror 22 fixed to shaft 23 is urged 
into its folded-open position. 

If the scanner is picked up so as to function 
as hand scanner and the unidirectional scanning mode is 
therefore preferred in most cases, pressure spring 36 
urges the operating components 33 outward, since 
counterpressure from the table top or counter T is now no 
longer exerted on the outer end 35 of operating part 33. 
As a result of this movement (arrow A) coupling piece 26 
is rotated in the direction of arrow C counter to the 
force of draw spring 28, which movement is transmitted 
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via gear rack 25 and toothed wheel 24 as a rotation 
movement of foldable mirror 22 in the direction of arrow 
B, whereby mirror 22 is carried into the folded-over 
position. 

5 If the scanner is picked up so as to function 

as hand scanner and the omnidirectional scanning mode is 
however preferred, for instance for scanning a barcode 
without another barcode being present in the vicinity, an 
operator can press operating component 33 into the 
10 housing again with a finger, thus bringing about an 
omnidirectional scanning mode. A locking member or 

P locking slide (not shown) is preferably provided on the 

housing with which operating component 3 3 can be 

iB temporarily locked in such a case - 

^ 15 In this construction the switch-over between 

the use of the scanner as fixed scanner and the use of 
the scanner as hand scanner is effected in simple 

O mechanical manner, wherein the user or operator does not 

have to perform any additional operations other than 

fy 20 picking up the scanner or setting the scanner down on its 

O bottom. 

According to another aspect of the preferred 
embodiment of the invention , the polygon 14 is placed 
directly onto a rotating disc 16 of drive motor 15, 

25 whereby a drive shaft can be dispensed with. Because a 
drive shaft is no longer required, polygon 14 can take a 
very simple form, wherein small components and the like, 
which were previously necessary for receiving the drive 
shaft, can possibly be avoided. Small components have the 

3 0 drawback during the manufacturing process of the polygon 
that they prevent the discharge of heat, which can result 
in great deformations. These deformations are serious 
since in such a case the mirrors are no longer wholly 
flat, which adversely affects the scanning performance of 

35 the scanner. Flatter mirrors can therefore be 

manufactured by embodying the polygon in simple manner 
and without small components. The absence of a drive 
shaft moreover means a weight reduction, whereby a 
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lighter motor can suffice which is moreover suitable for 
a higher rotation speed. This latter implies that a 
larger number of scan lines can be written per time unit. 

The outer ends of polygon 14 are preferably 
provided with centring pins 17 which engage in or round 
the rotating disc 16 and thereby centre polygon 14 
relative to this disc 16. This means that a separate 
balancing step, such as was' required in the case of a 
shaft-driven polygon, can be omitted. 

A double-sided adhesive tape or band (not 
shown) is preferably arranged on the top of. rotating disc 
16. By simply placing the ends of polygon 14 on the top 
side of this tape, a sufficiently sturdy connection 
between rotating disc 16 and polygon 14 is brought about . 

Since the mirror surfaces of polygon 14 must 
remain clean in order to retain the reflective properties 
thereof, a protruding pick-up part 18 is arranged on the 
top of the polygon. Polygon 14 can be picked up easily 
herewith without this resulting in fingermarks on the 
sensitive mirror surfaces of polygon 14. 

In order to obviate the above stated drawback 
of the limited heat discharge in the case of small 
components in the polygon and the deformations of the 
mirror surfaces caused thereby, another embodiment of 
polygon 70 is shown in figure 7, wherein mirror surfaces 
71 extend upward from a central platform 72. Polygon 70 
is driven by a drive shaft 73 which engages on the 
central platform 72 on the outside thereof. Drive shaft 
73 is driven by a motor 74. 

The height of polygon 14,70 is embodied such 
that it is greater than the width of the polygon (i.e. a 
height-width ratio equal to or greater than 1) . This not 
only reduces the air resistance of the rotating polygon 
14, but also makes the adjustment of the laser light 
source in height direction less critical. Special 
measures for such an adjustment can therefore be 
dispensed with. Only adjustment in width direction 
remains necessary. Such an adjustment is brought about by 
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an adjusting shaft (not shown) arranged obliquely at an 
angle of about 45 degrees such that laser light source 10 
is adjusted in width direction by operating a screw 
running in height direction and engaging on the adjusting 
5 shaft. 

Figure 8 shows a cross- sect ion of the polygon 
14 already shown in figures 3, 4 and 5. Also avoided in 
the shown embodiment of the polygon are small components 
which limit the heat discharge during the manufacturing 
0 process of the polygon and thereby cause deformations of 
mirror surfaces. On the top of the polygon 14 a thickened 
portion 18 is provided to enable grasping of polygon 14 
in simple manner without touching the mirror surfaces 
herein. Indicated with broken lines in the figure is that 
5 in another embodiment the polygon 14 is driven directly 
via a long shaft 38. By also retaining in, this embodiment 
the centring pins 17 for aligning polygon 14, less 
stringent structural requirements are made for the 
receiving of drive shaft 38 in polygon 14 compared with 
an embodiment in which only a drive shaft is provided and 
centring pins 17 are omitted. As a result it is possible 
to suffice with fewer small components in polygon 14, 
which further improves heat discharge during the 
production of the polygon, and the polygon can still be 
centred in simple manner. 

■ The placJ„ng of p o lygon 14 — n n i m i r rn r .- t 1 n ^ 1 

such that the narrowest possible scanner is provided,/^^^ 
i.e. that the distance between side walls 3 of tk^'^^^ 
housing of the scanner is as small as possiirTe, 
preferably between 3 and 14 cm, so^^t>an5an operator can 
readily take hold of the scann^-^^^^Ti th one hand. For this 
purpose polygon 14 is plaperd^s closely as possible to a 
corner of the housinq>^^<^ile mirrors 19-21 are placed as 
closely as possi^>^to an opposite corner of the housing. 
With this plap^g of the polygon and the mirrors the 
housing c^.^! be embodied very compactly, wherein the 
intern^rl path length of the laser light is still 
ma>fftained. A width of 6 0 mm by a depth of 5 0 mm and a 
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bjs ^ight of — mm can ba realized lui — a — s^c^aniig r ' of the 

o \r d Q □ c r i be d --fe^ycpe- . 

Although the advantages of the above stated 
placing of polygon 14 and fixed mirrors 19-21 will be 
apparent to a person' skilled in the relevant field, a 
further elucidation follows below. In known scanners the 
placing of the polygon and the fixed mirrors is embodied 
such that an axis of symmetry, which is defined as a line 
extending on one side through the centre of the polygon 
and on the other through the centre of the fixed mirrors,, 
extends in longitudinal direction of the housing of the 
scanner. More specifically this means that the polygon is 
placed centrally as seen in transverse direction and in 
the vicinity of an end surface of the housing as seen in 
longitudinal direction, while the fixed mirrors are 
placed symmetrically relative to said axis of symmetry at 
a distance from the polygon. It may therefore occur that 
scan lines reflected from different fixed mirrors have 
essentially the same direction. When for instance two 
fixed mirrors are placed on either side of the polygon, 
wherein both fixed mirrors are oriented in the 
longitudinal direction of the housing, there are in fact 
two vertical scan lines produced, which is not strictly 
necessary at a sufficiently hi*gh rotation speed of the 
polygon. Because one or more fixed mirrors are redundant, 
they can be omitted without adversely affecting the 
omnidirectional scanning pattern and the scanning 
performance. The omission of one or more fixed mirrors 
simplifies the design of the scanner. The omission of one 
or more redundant mirrors, for instance the omission of 
one of the two fixed mirrors oriented in the longitudinal 
direction, moreover reduces the space required in the 
housing for placing of the fixed mirrors. In such a case 
the axis of symmetry of the polygon in the fixed mirrors 
no longer extend in longitudinal direction of the housing 
of the scanner. An omnidirectional scanning pattern can 
also be maintained in the case of such an "oblique" axis 
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of symmetry , while a housing is provided with a width 
which is minimal . 

■ The present invention is not limited to the 
above described preferred embodiments thereof; the rights 
sought are defined by the following claims, within the 
scope of which many modifications can be envisaged. 



